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Abstract Background
In India, the prevalence of asthma has increased over the last two decades especially in children and young adults. The aim of the study was to estimate the prevalence of asthma in school going children aged 5-10 and 11-15 years in the city of Coimbatore and determine the risk factors associated with it.
Materials and methods
A school based cross-sectional study was conducted at the urban field practice area of PSGIMSR, Coimbatore between 1st June 2011 and 31st August 2011. The questionnaire was filled by the parents and collected from the children. The data were analyzed using SPSS (11.5version).
Results
The prevalence of asthma among children aged 5-10 years was 9.5% (95% Confidence Interval (CI) 7.49 -11.50) and among children aged 11-15 years was 7.27% (95% CI 5.40 -9.14). The Risk factors significantly associated with asthma among children aged 5-10 years were positive family history of asthma (Odds Ratio (OR)=3.10, 95% CI 1.80 -5.36), longer duration of time spent in front of television and computer (OR=2.75, 95% CI 1.44 -5.25), having food allergies (OR=2.36, 95% CI 1.19 -4.68), and low birth weight of the child (OR=1.79, 95% CI 1.08 -2.98). The factors significantly associated with asthma among children aged 11-15 years were positive family history of asthma (OR=2.99, 95% CI 1.34 -6.64), poor ventilation (OR= 4.94, 95% CI 2.72 -8.93), and use of pillows made up of wool, foam or synthetic
Background
Asthma is a common chronic disease which causes considerable mortality and morbidity in children. In the last two decades, a significant increase in the prevalence of asthma has been reported from different parts of the world, with figures ranging from 1% to 20% 1 . At a global level, studies have reported one year prevalence rates ranging from 4.1 to 32.1%, with Australia, Brazil and Costa Rica showing the highest rates while South East Asian countries like India, Indonesia and Malaysia had relatively low rates 2 . In some parts of India, the prevalence of asthma has increased very dramatically over the last two decades 3 . There is also a wide variation (4% to 19%) in the prevalence of asthma in school going children reported from different geographical areas of India 4 . While in Bangalore it was 29.5%, the prevalence of diagnosed asthma in Tamil Nadu was only 5% 5, 6 . Hence prevalence data from many more regions of India are needed.
Many different risk factors responsible for asthma such as food habits, physical activity, family history of asthma, parental education, birth weight of the child and socio economic factors have been identified by various researchers. Environmental factors such as atmospheric pollution as well as life style changes have been implicated in various ways for the increasing frequency of childhood allergic diseases 7, 8 . This leads to the conclusion that regional risk factors need to be identified in order to have efficient preventive strategies for allergic diseases. The study aims to determine the prevalence of asthma as well as the triggers and risk factors of asthma among children of two age groups (5-10 years and 11-15 years) in Coimbatore.
Material and Methods
Data collection
This study was conducted at the urban field practice area schools of the department of Community medicine, PSGIMS&R, Coimbatore between June 1, 2011 and 31 August 2011. Both the questionnaire and parent consent form were prepared in English and the local language (Tamil) and distributed to children after explaining all the questions. Parents were requested to give consent and fill the questionnaire personally. Parents were asked to contact the authors in case of any doubts. The forms were collected back from the children over the subsequent two days.
Sample size calculation
For 95% confidence interval and significance level α=5%, P=10%, Q=90%, allowable error=3%, expected non response=20%, the required sample size was 500 for each age group where P=prevalence reported in earlier studies.
Sampling methods, inclusion and exclusion criteria
From the listed twelve schools in the field practice area of urban health centre of PSGIMS&R, six schools (i.e. 3 aided, 2 private, 1 corporation school) were selected. After obtaining consent from school authorities and corporation education department, all children in eligible ages were invited for participation. The questionnaire included the validated ISAAC screening questions and some other questions related to risk factors of asthma. Total of 1800 students were thus selected from the six schools and the questionnaires were distributed to all of them. Among them, parents of 1620 children were responded. From these, 58 students were excluded based on the exclusion criterion (children with heart disease, emphysema, kidney disorder and chronic bronchitis). Of the remaining 1562 students, 820 (589 girls and 231 boys) were in the age group of 5-10 years, and 742 (513 girls and 229 boys) were in the age group of 11-15 years.
Outcome variable
The primary outcome of the study is the estimation of the prevalence of asthma. If any of the answer to the ISAAC questions were "yes", the child was identified as a case of asthma.
Explanatory variables
The explanatory variables included in the study were demographic characteristics, environmental exposure, breastfeeding, food pattern, lifestyle, birth weight, food allergy, and family history. Family history was defined as the presence of asthma in any of the parent, siblings or secondary relation. Environmental factors considered were exposure of child to kitchen smoke, passive smoking, ventilation in the house, exposure to pets and presence of industry beside their house. Lifestyle factors included were time spent on television and computer (in hours) and average time of play or exercise (in hours) daily. Information related to total duration of breast feeding (in months) was also elicited.
Ethical committee approval
Approval was taken from the institutional ethics committee prior to the study.
Data management and statistical analysis
The data collected were analyzed using SPSS (11.5 version). For each group, prevalence of asthma and its 95% confidence interval was calculated. Crude odds ratio (OR) with 95% confidence interval was calculated to assess association of individual risk factors with asthma using logistic regression analysis. Those variables significant at univariate analysis at p < 0.05 were considered for multivariate analysis. Normal birth weight was taken as 2.7 -4.0 kg. We measured the Socioeconomic status (SES) based on Prasad's modified classification which was based on Annual consumer price index (Industrial work) (ACPI (IW)) for the month of May 2011 after rounding off to the nearest Rs. 10 9 . For those per capita monthly income more than Rs 2130 were considered as upper class (class I and Class II) and less than Rs 2130 were considered as low class (class III, class IV and class V). Children fed up 12 months (median duration of breastfeeding) or more were compared with children fed up less than 12 months.
Results
Prevalence of asthma
The prevalence of asthma among children aged 5-10 years was 9.5% (95% CI 7.49 -11.50) and among children aged 11-15 years was 7.27% (95% CI 5.40 -9.14). Table 1 and 2 shows the factors significantly associated with asthma among children aged 5-10 years. The positive family history of asthma (OR=3.10, 95% CI 1.80 -5.36), more hours of television and computer viewing (OR=2.75, 95% CI 1.44 -5.25), having food allergy (OR=2.36, 95% CI 1.19 -4.68), and low birth weight of the child (OR=1.79, 95% CI 1.08 -2.98) were significantly associated with asthma in children 5-10 years. 
Factors associated with asthma in children 5-10 years
Discussion
In this study, the prevalence of asthma in children aged 5-10 years was 9.5% and in children 11-15 years was 7.27%. There are three studies already published from South India. Data from Kerala during the ISSAC study reported a prevalence of 3.7% in 6 -7 year old and 4.5% in 13-14 yr old and children 10 . A study from south Karnataka among rural children aged 6-15 years reported a prevalence of 10.5% 11 . Another study from Bangalore revealed that the prevalence of asthma in children less than 18 years has increased steadily from 9% in 1979 to 29.5% in 1999 5 . In Tamil Nadu, data from Chennai published in 2002 showed that the prevalence of diagnosed asthma was 5% in children below 12 years of age 6 . Our data is comparable to this study and has confirmed the notion that the prevalence of asthma is higher in children in south India than previously thought. According to the background papers for the National commission on macroeconomics and health of the Government of India (NCMH), the prevalence rate of chronic asthma in children < 15 years is 861 per 100,000 in urban areas and 1024 per 100,000 persons in rural areas. In the western world, USA reported figures of 9.1% in 2007 and the UK, around 20%. ISSAC Phase 1 study reported 1 year prevalence rates of 4.1 to 32.1 %, among 6-7 year olds, with Australia, Brazil and Costa Rica having higher rates and India, Iran and Malaysia having lower rates. For the 13-14 year olds, similar figures ranged from 2.1 to 4.4 % in China, Indonesia and Russia, while in Australia, New Zealand and UK it was 29.1 to 32.2% 2 . The low figures from India and China may be erroneous since very few representative nationwide studies have been done in these countries. More large scale studies are required in India to get a clearer picture regarding the overall prevalence and to document if the increase in prevalence is only in selected areas. Higher prevalence of asthma observed may be correlated with demographic changes in the city such as increase in the number of industries, density of population, and the number of automobiles.
Parental history and asthma
Many studies have found an association between asthma in children and family history of atopy, allergy or asthma in one or both parents 12 . Positive family history is one of the major criteria included in the asthma predictive index that is used to identify children with increased risk of developing asthma 13 . Burke et al reviewed 33 population based studies and have found out that family history of asthma was consistently identified as a risk factor for asthma 14 . A recent study from south Karnataka reported a linear association with increasing age and family history of asthma 11 . Our study also showed this association in children of both age groups. This association could be either due to genetic factors or a shared environment. Studies in different countries have attempted to separate the relative contribution of genetic and environmental factors to the development of asthma 15 . Estimates of heritability (the proportion of phenotypic variance attributed to genetic factor) have ranged from 36% to 79%, with the highest value coming from studies that had a comprehensive phenotypic assessment of asthma 15 .
Food allergy and asthma
Food allergy is a proven risk factor in asthma and can increase morbidity in asthmatic children 16 . Presence of food allergy is shown to be associated with increased risk of life threatening asthma 17 . Among 5-10 year old children in our study, while 22.7% of children with reported food allergy had asthma, only 8.1% without reported food allergy had asthma. In the 10-15 year age group, similar figures were 12.8% and 5.8%. The association of food allergy with asthma in children aged 5-10 years was 2.36 times more than that of children without having food allergy. Since this is a questionnaire based study, this may be an overestimation of the association between food allergy and asthma. Data reported in our study are food allergies as perceived by the parents and not those scientifically proven. Studies report that while 25% people believe that they are allergic to some foods, only 4% -8% of children and 2% of adults have diagnosed food allergies. Foods which were found to be commonly associated with asthma are fish, shellfish, peanuts, other nuts, tomatoes, wheat, eggs, soya and chocolate 18, 19 . In India, while a study in Lucknow showed that fruit and vegetables were protective against asthma, a study from Bangalore concluded that fruits were a risk factor for asthma 20 . There is an urgent need for more studies in India to obtain clarity in this area.
Television viewing and asthma
Many studies have reported a strong association between higher duration of television viewing and asthma. Sheriff et al have documented that there is an association between television viewing in early childhood and subsequent prevalence of asthma 21 . Corba et al reported that watching TV more than 5 hours and a salty diet independently increase the risk of asthma in children aged 6 -7 years 22 . Also children glued to television for longer hours have increased exposure to indoor allergens 23 . Arvaniti F et al have documented an association between salty snack eating, television/video gaming and asthma in children aged 10-12 years 24 . Obesity has also been documented to be a risk factor for asthma. Our study has shown an association between television viewing for more than two hours and asthma among children aged 5-10 years. In our study, physical exercise was not significantly associated with asthma in the 11 -15 years age group. However, we observed an association between lack of exercise and asthma in univariate analysis in the age group 5-10 years, which has been reported in an earlier study. Overall, it seems likely that the association between TV watching and asthma is a result of multiple factors-obesity, lack of physical activity, excessive snacking and persistent exposure to indoor antigens. In our study, unhealthy eating habits like consumption of junk foods, carbonated drinks and red meat were not found to be significantly associated with presence of asthma. This could be due to the fact that these practices were not very common in the population studied due to cultural reasons.
Low birth weight and asthma
Our results showed that low birth weight (LBW) had a significant association with asthma in children aged 5-10 years but not in the age group of 11-15 years. In the 1970 British Cohort Study, low birth weight was associated with asthma at 5 years but not after 16 years. Other studies have also reported a high prevalence of asthma among children born LBW 25 . The reason could be multifactorial such as prematurity, invasive lung ventilation during neonatal period and recurrent respiratory illness during early childhood 26, 27, 28 . It was earlier thought that LBW was more common in families living in an unhealthy environment making them prone to wheezing. But, a recent study concluded that even after excluding the effects of shared environment and genetic factors, there is a negative correlation between birth weight and asthma 29 .
Environmental factors and asthma
Among the indoor allergens, our findings have shown that usage of pillows made of wool, foam or synthetic material was more prevalent among 11 to 15 year old children with asthma, whereas cotton pillows acted as protective factor against asthma. This is similar to study conducted in China 30 . There is strong evidence in literature that pillows and other bedding can contain millions of dust mites and other allergens that cause asthma symptoms 31, 32 . In our study, poor ventilation was significantly associated with asthma among the children aged 11-15 years. Absence of windows in living rooms has already been considered as a significant risk factor associated with asthma 33 . Inadequate ventilation in homes may lead to increased dampness, which in turn facilitates growth of fungus and moulds which can induce asthma symptoms. Poor ventilation can also predispose to viral infection of the respiratory tract.
Limitations and Strength of the study
This study has some limitations. First, this is a school based study and hence not a truly representative of the general population. Second, since this is a questionnaire based study and there may be differences in comprehension of questions by the parents. Our study has several strengths. A validated ISSAC questionnaire was used to estimate the prevalence of asthma. Another strength of this study is that numerous variables included among risk factors allowing us to examine the independent effects of diverse risk factors. The final survey was conducted on 86% of the initial sample size, making this a fairly representative study.
What this study adds
The prevalence of asthma in children varies in different areas of India. Genetic susceptibility is an important predisposing influence. However, there are many factors like excessive television viewing, low birth weight, poor ventilation in homes and exposure to food or aero allergens which are preventable predisposing factors.
Directions for research
Asthma is a large economic burden on the country. Multi centric community based studies are required to demarcate areas of high prevalence, identify important predisposing environmental influences and devise region specific preventive strategies to reduce risk of asthma.
Conclusions
Our data suggest that there is a relatively high prevalence of asthma among school children in Coimbatore. The main risk factor among school going children of age 5-15 years is parental history of asthma. While factors such as longer duration of television viewing, low birth weight and food allergy are additional risk factors for children aged 5-10 years, poor ventilation and use of pillows made up of woollen or foam or synthetic material are the risk factors in 11-15 years old children. Recognition the risk factors will help parents, medical personnel and health planners device preventive and early intervention programs to reduce the burden of asthma in the community. More large community based surveys with the interviewer directly collecting information from parents and children can through more light on this obscure area.
